The nucleotide sequence of the HEM1 gene and evidence for a precursor form of the mitochondrial 5-aminolevulinate synthase in Saccharomyces cerevisiae.
The biosynthesis of yeast 5-aminolevulinate (ALA) synthase, a mitochondrial protein encoded by the nuclear HEM1 gene, has been studied in vitro in a cell-free translation system and in vivo in whole cells. In vitro translation of mRNA hybrid-selected by the cloned HEM1 gene, or of total RNA followed by immunoprecipitation with anti-(ALA synthase) antibody yielded a single polypeptide of higher molecular mass than the purified ALA synthase. This larger form, also seen in pulse-labeled cells, can be post-translationally processed by isolated mitochondria. These results show that the cytoplasmically made ALA synthase is synthesized with a cleavable extension which was estimated to be about 3.5 kDa by sodium dodecyl sulfate polyacrylamide gel electrophoresis. The complete nucleotide sequence of the HEM1 gene and its flanking regions was determined. The 5' ends of the HEM1 mRNAs map from -76 to -63 nucleotides upstream of the translation initiation codon. The open reading frame of 1644 base pairs encodes a protein of 548 amino acids with a calculated Mr of 59,275. The predicted amino-terminal sequence of the protein is strongly basic (five basic and no acidic amino acids within the first 35 residues), rich in serine and threonine and must represent the transient presequence that targets this protein to the mitochondria. Comparison of deduced amino acid sequences indicates a clear homology between the mature yeast and chick embryo liver ALA synthases.